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(54) INK JET DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink jet display 
device which is capable of displaying a large quantity of 
information, has high resolution, allows the effective 
utilization of resources, is low power consumption and 
low price. 

SOLUTION: A printing sheet 13 of the ink jet display 
device having a mechanism for feeding the printing sheet 
recorded with display information by injecting ink from a 
nozzle of an ink jet recording head consists of an 
endless resin sheet connected with the beginning and 
terminal ends of a feed direction. The device has a 
wiping roller 14 for wiping the ink sticking to the sheet. 
Further, the surface stuck with the ink has water 
repellence. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the ink jet display characterized by the start edge and termination of a feed 
direction becoming with the endless-like resin sheet to which the above-mentioned printing 
medium was continuously connected in the ink jet display equipped with the device in which the 
printing medium by which ink was injected from the nozzle of an ink jet recording head, and 
display information was recorded is sent. 

[Claim 2] The ink jet display characterized by having the means which wipes off the ink adhering 
to the above-mentioned resin sheet in an ink jet display according to claim 1. 
[Claim 3] It is the ink jet display characterized by the ink adhesion side of the above-mentioned 
resin sheet having water repellence in an ink jet display according to claim 2. 



[Translation done.] 



http://www4jpdljpo.gojp/cgi-bin/tran.web_cgi.ejue?u=http%3A%2F%2Fwww4jpdljp... 2004/04/05 



1/5 ^— v 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ingredient and its delivery device of the 
printing medium used as the object which mainly performs configuration of an ink jet printer, 
especially printing about an ink jet indicating equipment. 
[0002] 

[Description of the Prior Art] Drawing 3 is the perspective view showing the structure of the 
conventional ink jet recording device. An ink jet recording method is a method which blows off 
ink from the nozzle which consists of a detailed hole toward printing media, such as paper, and 
prints an image and an alphabetic character. The method shown in dra win g 3 is the thing of the 
recording head carrier system called a serial printing method, and is a method which the Inkjet 
recording head 1 with the device which injects ink in space moves in the perpendicular direction, 
and is printed to the direction to which a printing medium is sent. In the example which the ink 
jet recording head 1 generally has two or more nozzles, for example, was shown in drawing 3 , 
two or more nozzles are perpendicularly arranged to the migration direction of a recording head 
1 at the same spacing as the array of the dot which prints to the feed direction of a printing 
medium. 

[0003] The ink jet recording head 1 uses approaches, such as a screw and a pressure welding, 
for the conveyance device called a carrier 2, and is carried so that it can exchange. The timing 
belt 6 is being fixed to the carrier 2, and the carrier 2 is guided through bearing at the guidance 
shaft called the spacing shaft 5. The timing belt 6 is stretched by the pulley on the spacing 
motor 8 shaft attached in the chassis 12 of a printer style, and the idler pulley 7 attached in the 
direction of the side plate of the opposite side. 

[0004] In the example of drawing 3 , the printing medium is guided so that it may coil around the 
roller of the shape of a cylinder called a platen 3, and the pressure welding is carried out with 
the roller of the shape of same cylinder with which a part is called a pinch roller 4. Therefore, by 
the pinch roller 4, since big friction arises between platens 3, a printing medium can be conveyed 
by rotating a platen 3. Generally, rotation of a platen 3 is performed by using the paper feed 
motor 10 and the moderation gear train 1 1, in order to control a feed per revolution. Moreover, 
since the pressure welding is carried out so that a pinch roller 4 may give sufficient friction, in 
order to suppress dispersion in a feed per revolution, torque required for rotation is very large. 
[0005] Drawing 4 is the partial cross-section perspective view showing the configuration of a 
recording head 1. Two or more nozzles 21 are arranged, and respectively, a nozzle 21 is 
connected [ room / 20 / pressure ], makes the pressure room 20 generate a pressure in a 
recording head 1 using means, such as evaporation of ink, and deformation of a piezoelectric 
device 18, and usually injects ink to it using the pressure so that it may be illustrated. The 
example shown in drawing 4 injects ink using deformation of a piezoelectric device 18, and is 
usually an ink injection method called a kayser mold. In this example, the ink duct 16 etches into 
a silicon substrate, and the ink reservoir 17, the supply orifice 19, the pressure room 20, and the 
nozzle 21 are formed. Since the silicon substrate is used for the ink duct 16, the diaphragm 22 
which is made of glass is joinable using approaches, such as electrostatic junction. Moreover, on 
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the diaphragm 22, the piezoelectric device 18 has pasted up on each pressure room 20. 
Therefore, by controlling the electrical potential difference impressed to each piezoelectric 
device 18, a pressure occurs in the pressure room 20 and the ink injection from a nozzle 21 is 
attained. 

[0006] Draw ing J5 is the principle Fig. having shown the principle of ink injection of a recording 

head 1. Drawing 5 (a) is drawing in which dra^ (b) showed the time of ink supply, and 

drawing 5 (c) showed the time of ink injection for the printing command standby condition. Two 

or more pressure rooms 20 this drawing is [ pressures ] what showed the ink reservoir 1 7 it 

connects [ ink ], and is generally connected [ pressures / they / the pressure room 20 it 

connects / pressure / it / about one nozzle 21, the supply orifice 19, and ] at a nozzle 21 and it, 

and supply orifices 19 are connected to the ink reservoir 17, and the recording head 1 is formed. 

[0007] By dj^wjng 5 (a), a power source is switched on and the recording head 1 in the standby 

condition of not printing is usually shown. In this condition, the electrical potential difference is 

acting on a piezoelectric device 18, and a piezoelectric device 18 is in a contraction condition in 

a field perpendicular to the direction in which the electrical potential difference is impressed. 

Since means, such as adhesion, are used for a diaphragm 22 and it is joined to it, a diaphragm 22 

has this piezoelectric device 18 in the condition of having deformed toward the pressure room 
20 

[0008] Drawing 5 (b) and drawin g 5 (c) are what showed the actuation in the case of injecting ink 
from a nozzle 21, and when injecting ink, the impression of an electrical potential difference 
which was acting on the piezoelectric device 20 shown in drawing^ (a) first is opened wide, and 
will be in the condition which shows in drawing 5 (b). In this condition, since impression of an 
electrical potential difference is opened wide, the piezoelectric device 18 which suited the 
contraction condition by drayying 5 (a) tends to return from the condition which deformed toward 
the pressure room 20 to the condition that external force is not added. Usually, in order to move 
to an opposite direction from the condition which deformed the diaphragm 22 toward the 
pressure room 20 since the piezoelectric device 18 was joined to the plane diaphragm 22 at this 
time, the volume of the pressure room 20 increases, and negative pressure occurs in the 
pressure room 20. Consequently, on the other hand, the ink in the ink reservoir 17 is led to the 
pressure room 20 through the supply orifice 19 by the ink in a nozzle 21 retreating to the 
pressure room 20 side like an illustration arrow head. 

[0009] Where the pressure of ink is fully filled, if an electrical potential difference is again 
impressed to a piezoelectric device 18 as shown in drawing 5 (c), from a nozzle 21, an ink dot will 
be formed on the printing medium by which ink injects, and the injected ink droplet 23 counters 
with ink, and is arranged like an illustration arrow head, and printing will be performed. 
[0010] Drawing 6 is the circuit diagram showing the drive circuit which drives the ink jet 
recording head shown in drawing 4 . NPN transistor 26 by which, as for the drive circuit, the 
collector emitter was connected to the both ends of the series connection object of the 
piezoelectric device 18 of a recording head 1, and resistance 30, and the emitter was grounded, 
PNP transistor 25 by which the emitter was connected to the power source 24 while the 
collector was connected to the collector of this transistor 26, NPN transistor 27 as which an 
emitter is connected to the emitter of a transistor 26 while a collector is connected to the base 
of a transistor 25, and an input signal 29 is inputted into the base, It has the inverter 28 which 
supplies the signal which reversed the input signal 29 to the base of a transistor 26. 
[001 1] In the drive circuit shown in drawing 6 , PNP transistor 25 will be closed in the condition 
which showed in djiawmg^S (a), and, on the other hand, NPN transistor 26 will be opened. 
Therefore, it is in the condition that the electrical potential difference was impressed to the 
piezoelectric device 18, through PNP transistor 25. Next, if PNP transistor 25 is opened and 
NPN transistor 26 is closed, the charge stored in the piezoelectric device 18 will return to a 
power source through NPN transistor 26. Draw|ng_5 (c) will be in the same condition with having 
been shown in drawing 5 (a), PNP transistor 25 closes it and, on the other hand, NPN transistor 
26 is opening it. 

[0012] The ink jet recording apparatus stated above was related with an ink jet printer, and in 
screen-stencil, when distributing in large quantities, signboards, such as Kursbuch of a station 
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and an advertisement, were usually printed again using the large-sized ink jet recording 
apparatus etc., when little. The information acquired by these printing usually has 1200dpi (dot 
pitch 0.021mm) and high resolution, although there is an indicating equipment of a LED printer 
etc. as an approach of changing to printing on the other hand, for example — dot pitch 2mm — 
it is — a display — resolution is very low. Moreover, since the arranged display device is 
required for many indicating equipments, such as liquid crystal and a plasma display, for big 
screen reservation, the fast improvement in the yield is required and it is difficult to offer large 
screen-display equipment by the low price. 
[0013] 

[Problem(s) to be Solved by the Invention] In the ink jet recording device stated in the 
conventional example, in order to save paper generally since a printing result is recorded on 
paper, the printing medium separated for every sheet, and, and to protect the resource of trees, 
processing of the formation of re-paper manufacture of paper etc. needed to be added. In the 
signboard, the poster, etc., when the result printed once was redisplayed, the signboard and the 
poster needed to be stuck and changed each time. Moreover, all indicating equipments, such as 
an LED display equipment which are other indicating equipments, a liquid crystal display, and a 
plasma display, are expensive ranks, and have problems, like resolution is low as compared with 
the display by printing of an ink jet etc. 

[0014] This invention can solve this technical problem, can display a lot of information, is a high 
resolution, can use a resource effectively, and aims at offering a low price ink jet display with a 
low power. 
[0015] 

[Means for Solving the Problem] The ink jet indicating equipment concerning this invention 
injects ink from the nozzle of an ink jet recording head, and the above-mentioned printing 
medium is characterized by the start edge and termination of a feed direction becoming with the 
endless-like resin sheet connected continuously in the ink jet indicating equipment equipped with 
the device in which the printing medium by which display information was recorded is sent. 
[0016] Moreover, it is characterized by having the means which wipes off the ink adhering to the 
above-mentioned resin sheet. 

[0017] Furthermore, the ink adhesion side of the above-mentioned resin sheet is characterized 

by having water repellence. 

[0018] 

[Embodiment of the Invention] Using a resin sheet as a printing medium, on the resin sheet, the 
ink jet display proposed by this invention injects water color ink, performs an alphabetic 
character and printing of an image, and displays information. Since a resin sheet does not have 
absorptivity fundamentally, the printing result injected on the resin sheet can be wiped off as it 
is at the time of un-drying, and, on the other hand, wiping by water is possible for it also at the 
time of desiccation. Therefore, in case the contents of a display are changed, it can rewrite by 
wiping off the ink which adhered on the resin sheet using the water absorption material which 
consists of a porous body etc. 

[0019] That is, conventionally, it enables it to display by printing on a printing medium like a resin 
roll as opposed to what injected ink to high printing media of the hydrophilic property of the cut 
standard size dimension, such as paper, and was performing an alphabetic character and printing 
of an image, and ink is wipe off using high fiber, a high porous body, etc. of absorptivity at the 
time of modification of information. 

[0020] Hereafter, the gestalt of implementation of concrete invention is described. Drawing 1 is 
the perspective view showing the configuration of the ink jet display concerning the gestalt of 
operation of this invention. In drawing 1 , the same part as the conventional example shown in 
drawing 3 attaches the same sign, and the explanation is omitted and is described focusing on a 
different point from the conventional example shown in drawing 3 . In the conventional example 
shown in drawingj , the printing medium was pressed by the platen 3 and the pinch roller 4, 
whenever it printed one line, the printing medium was sent the equivalent by one line, and 
printing was made. The printing media used at this time are a cut sheet, a roll sheet, document 
paper, etc. It dissociates after printing and a continuous-form paper like a roll sheet and 
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document paper is used. On the other hand, as the ink jet display shown in drawin g 1 is shown in 
a detail as a printing medium at drawing 2 , the printing sheet 13 to which the start edge and 
termination of a feed direction are connected continuously is used. This printing sheet 13 
becomes with a resin sheet, and that ink adhesion side is constituted using the ingredient which 
has water repellence like PET. 

[0021] The tension roller 9 is arranged in the opposite side with the platen 3 of the printing 
sheet 13, and tension is given to the printing sheet 13. Since the same approach as the 
conventional example is used for the printing approach, an ink droplet is injected on the printing 
sheet 13 from a recording head 1, and printing is performed by an ink droplet adhering on the 
printing sheet 13. For example, when what was colored the printing sheet 13 made by the resin 
at this time white is used, the printing result same with printing on paper can be displayed. 
[0022] In case the displayed contents of printing are rewritten, it wipes off in a part different 
from the screen which shows printing to drawing 2 as shown in a detail, and a roller 14 is 
arranged, the ink droplet on the printing sheet 13 is wiped off, and it prints again. The wiping 
roller 14 can be wiped off using a porous body (for example, rubicelle by the Oriental polymer 
company) with high absorptivity. Since many color-enhancing good water color ink is used, ink 
can wipe off ink with the wiping roller 14. Moreover, when an ink droplet dries and it solidifies on 
the printing sheet 13, at the time of wiping, the water for wiping is included in a porous body, and 
the printing sheet 13 top is ground. Consequently, it becomes possible to erase the printing 
result on the printing sheet 13. P_rayyjng_2 (a) and (b) show actuation of a printing medium 
delivery device, and, in drawin g 2 (a), dr awin g 2 (b) shows the condition that the wiping roller 14 
does not touch the printing sheet 13 in the condition that the wiping roller 14 touches the 
printing sheet 13, respectively. In addition, 15 shows a guidance shaft. 

[0023] Therefore, according to the ink jet display concerning the gestalt of operation mentioned 
above, there are the following advantages. 

1) Compared with a display like LED, resolution can be raised by low cost. Moreover, compared 
with what was printed in space, a display on real time can be performed mostly, and what was 
printed in-space can change the contents of a display suitably to the contents of a display not 
changing until it sticks it again. 

[0024] 2) Although ink etc. has lightfastness and it will be discolored if it is exposed to outdoor 
daylight, such as the sun, for a long period of time, the contents of a display can make color 
refresh periodically by erasing periodically and carrying out regeneration according to the ink jet 
display concerning the gestalt of this operation. Moreover, when indicating the same contents of 
a display by the predetermined period except for the case where the screen is illuminated using 
a light, a power source is not consumed in the meantime. Furthermore, monochrome or a color is 
sufficient as printing, its exchange of a sheet is also unnecessary, and since costs are good only 
at ink cost, they become what also has low price costs. 

[0025] 3) The advertisement advertising display prepared in a time stamp, the start / arrival time 
display in ae airport, a station, an airport, etc. of a station as a candidate for application of the 
ink jet display concerning the gestalt of this operation can be considered, in addition the 
candidate for application is large. 

[0026] 4) By having further the lighting system which illuminates the screen, it can respond also 
to the display of Nighttime etc. and a reflective mold and a transparency mold can be adopted as 
the lighting system. 
[0027] 

[Effect of the Invention] As mentioned above, according to this invention, ink is injected from the 
nozzle of an ink jet recording head. Since the start edge and termination of a feed direction used 
the printing medium in the ink jet display equipped with the device in which the printing medium 
by which display information was recorded is sent as the endless-like resin sheet connected 
continuously A lot of information can be displayed, it is a high resolution, a resource can be used 
effectively, and a low price ink jet display can be offered with a low power. 

[0028] Moreover, it becomes possible to change the contents of a display suitably by having the 

means which wipes off the ink adhering to the above-mentioned resin sheet. 

[0029] Furthermore, a change of the contents of a display is made easy by having water 
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repellence for the ink adhesion side of the above-mentioned resin sheet. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[DrawingJ] It is the perspective view showing the configuration of the ink jet display concerning 
the gestalt of operation of this invention. 

[Draw[ng_2] It is the explanatory view in which showing actuation of the printing medium delivery 
device shown in drawing 1 , and showing the condition that the wiping roller 14 touches the 
printing sheet 13, and the condition that the wiping roller 14 does not touch the printing sheet 
1 3, respectively. 

[Drawing 3] It is the perspective view showing the configuration of the conventional ink jet 
recording device. 

[Drawing 4] It is the partial cross-section perspective view showing the configuration of the 
recording head 1 shown in drawing 3 . 

[Drawing^] The principle of ink injection is explained and it is the explanatory view having shown 
the time of ink injection, respectively at the time of a printing command standby condition and 
ink supply. 

[Drawing 6] It is the circuit diagram showing the drive circuit of a piezoelectric device. 
[Description of Notations] 

1 Recording Head 

2 Carrier 

3 Platen 

4 Pinch Roller 

5 Spacing Shaft 

6 Timing Belt 

7 Idler Pulley 

8 Spacing Motor 

9 Tension Roller 

10 Paper Feed Motor 

1 1 Moderation Gear Train 

12 Chassis 

13 Printing Sheet 

14 Wiping Roller 

15 Guidance Shaft 

16 Ink Duct 

1 7 Ink Reservoir 

18 Piezoelectric Device 

19 Supply Orifice 

20 Pressure Room 

21 Nozzle 

22 Diaphragm 

23 Ink Droplet 

24 Supply Power Source 

25 PNP Transistor 
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26 NPN Transistor 

27 NPN Transistor 

28 Inverter 

29 Input Signal 

30 Resistance 



[Translation done.] _ 
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